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IRUS-LEUKEMIA PROGRAM 


OVERALL SUMMARY 









The probsbility is 
some humaa spd 


that viruses responsible for at lesst 
leukemias will be fou end that 
it will be possible to develop messures (including test vaccines) 
for the prevention or control of these diseases. These predictions 
could not have been made seversl yesrs ago and sre based lergely on 
recent findings through work conducteé within the Speciel Virus- 
Leukemia Progrem (SVLP) of the Nstionel Cencer Institute. 
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A. Backgro 


Beginning in 1964, the Congress of the United States provided funds 
to the Netionel Cancer Institute (NCI) for an intensified progrem 
in virus-leukemia research. These approprietions have been made 
to support speciel efforts end to complement the extensive reseerch 
funded through the ususl mechsnism of grents in support of work by 
other investigstors. 


Utilizing a new plenni: spprosch celled the Convergence Technique 
(L. M. Carrese Cc. G. Baker, NCI), an overall program plen simed 
et controlling humen leukemis wes formulated. The funding level for 
this Progrem in fiscel year 1967 has been epproximately $16,500,000. 
The NCI requests for these supplementsl funds heve been based on the 
conviction that there exists ficient knowledge and information 

snd technicel capsbility to plen snd implement an intensified and 
coordinated Program. The main objectives of this Progrem sre: 

(1) to determine whether viruses comparable to those now known to 

ve associeted with svien end murine leukemie sre etiological agents 
of human leukemia, and (2) to develop an effective vaccine or other 
means for prevention and/or c rol of humen leukemie snd 
lymphome wh egents sre found- The main essumption 
or working hypothesis on » the overall Progrem is based is thet 
6t least one virus is an indispensable element for the induction 
directly or indirectly) of et leest one kind of human leukemia 
(ineluding ly thet the virus and/or virus genome persists 
in the dise 








































From the parch stendpoint the program is divided into 4 major 
eress of Humen Leuk Etiology and Prevention, Specisl 
Animel Leukemie Ecology dies, Biohezerds Control end Conteinment, 
and Humsn Leukemis Therapy. Approximately 100 of 184 projects, 


which currently mske up the progres plen, are being conducted by 





















investigstors in governmental laboratories and clinical facilities, 
i i ies, in nonprofit lsborstories, snd in commercial 
Selection, implementstion end continustion of all 
projects sre done on the basis of both scientific excellence and 
high priority relevance in terms of the integrsted program. 








B. Scientific Activities - Summary '6T 





The Special Virus-Leukemis Progrem wes planned end implemented in 
snd was based on the justifieble conviction thet sufficient 
scientific fects and leads, and, technical competence vere svsileble 
to mount @ special, intensive, coordinsted progrem -- s program 
specifically simed at the prevention and effective treetment of 
humen leukemie and lymphors. The validity of this conviction end 

the definitive scientific base of the progrem have been significantly 
strengthened through inhouse (NIH) and contrect research development 


in Py '67. 





The principel laboratories of the Etiology Ares, the personnel of 
which provide the inhouse intellectual end technical motivation, 
guidence, end thrust for the SVLP are the Brenches of Virel Leukemis 
snd Lymphoma, Viral Cercinogenesis, sl Biology, Epidemiology, and 
Biometry. In sddition, data and guidance from the laboratories of 
Dre. Robert Huebner, NIAID, Alan Rebson, LCP, John Fahey, LI, 

Paul Gerber, DBS, end Seymour Perry, Edwerd Henderson, and Paul 
Carbone, MB have contributed very significantly to the progrem. 








Genersl. -- Contract projects within this progrem sre chosen and 
implemented on the basis of technical and intellectuel excellence, 
need, end relevance to specific program objectives. While, therefore, 
the measurement of virtuslly sll reported dete and information sre 

of immediste or predictsble relevance, their individuel citation 

end snelysis are st thie time premature snd in this report unnecessery. 
It is, however, entirely pertinent to discuss the modification end 
elimination of old snd the development of new svenues of epprosch. 


A scoreboard of biclogic agents most frequently detected or isolated 
from humen leukemia end lymphoma petients to 1967 would list myco- 
plasma, unidentified Herpes-type virus, "C" type virus (morphologically 
identical to evien and murine leukemie viruses), cytomegsloviruses 
(slso Herpes-type) and Reo viruses (particularly type III). 


One svenue of approach that hss been significantly curteiled concerns 
studies on mycoplasms és etiologic candidates for human leukemia and 
lymphoms. In 1966 and through eerly 1967, investigators of 8 
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different contrect laborstories were heavily committed to mycoplesme 
studies. in some cases this appesred to be werrented, ¢ 
considerable portion of their efforts were being diverted eswey from 
virologicel sspects of the progrem. The decision to absndon 
fundementel studies on mycoplesms was based on (2) no epparent 
differences between the smount end kind of mycoplasms essociated 
with cencer petients and patients with other non-neoplastic diseases, 
(b) the demonstrstion that mycoplesma were often present in laborstory 
pesssced specimens ss sdventitious or inadvertent conteminsnts 
derived from serosols from laboratory snimals and people end from 
trypsin end serums used for tissue cultures, (c) the demonstration 
that murine leukemie snd Rous sarcoms viruses known to be free of 
PPLO will following inoculation into SPF or germfree mice, slso 
known to be free of PPLO, induce typical progressive leukemia or 
sercomas, and (d) the demonstrstion thet virus free of PPLO is 
recoversble from these induced disesses. Because of these findings 
end because of their sppsrent role as ubiquitous contaminsnts, it 
was decided to limit work on mycoplssms to the monitoring of leukemic 
materials which ere to be used for virus isolstion attempts. 











Persistent infections with cytomegaloviruses have been reported in 6 
reletively high percentege of leukemic children end to a lesser extent 
in leukemic sdults. These viruses sre usually detected in urine but 
on few, if any occasion, sre they recovered from neoplastic cells 

or tissue. These viruses heve also been detected in a reletively 
large number of children with other diseases (e.g., infectious 
mononucleosis) and, of course, in children with cytomegelic inclusion 
disease. 


Reo viruses (particularly type 3) have long been recognized ss 

having sn extremely wide spreed host range (msn, mammals, fish, birds, 
etc.). British investigators have detected Reo type 3 virus in up 

to 70% of Africen Burkitt lymphoma patients. Preliminery studies 

by Dr. Stenley, Austrelia, suggest the possibility thet Reo virus 
isolated from e Burkitt lymphoma patient may be capable of inducing 
lymphomas in e very small percentege of laboratory mice. To our 
knowledge these reports on the detection of Reo virus in lymphosa 
patients end the possible induction of lymphoma in @ mouse have 

not been confirmed. Reo virus hes not been detected in lymphoma 
materiels derived from African patients and worked up in the United 
States. Similarly, the virus hes not been detected in tissue cultures 
established from spproximstely 70 American patients with leukemis 

or lymphoms. Efforts will, however, be continued within the SVLP 

to detect and, if werrsnted, characterize Reo viruses from cancer 
patients. 


The virus or group of viruses most persistently detected and isolated 
from human leukemie snd lymphoma materials is a Herpes-type sgent. 
Morphologica , the psrticle is identical to known members of the 
Herpes group including Herpes Simplex, Herpes Zoster, end cytomegslo 
viruses. This virus(es) sppeers to be en important cendidste for 
considersiion as en etiologic agent of humen cencer for the following 
reasons; 














6b the past two yeers we have 
established tissue cultures of cells from the buffy coets 
and tissues of over 60 patients with malignant disease 
(predominantly leukemia or lymphome). Approximately 42 

of these lines sare known to be infected with a Herpes- 
type virus. The ebsence of virus from the remaining lines 
cannot be definitely esteblished without more exhsustive 
study because the meturstion of the egent is usually 
observed in s small fraction of the cell population. These 
ines have been estsblished by 25 investigators in various 
lsaborstories and from petients of 5 continents. The 
different virus isoletes appear morphologically identical 
and st least in some cases appesr to shsre common antigens. 





2. This herpes-type virus(es) has not been found 
to be relsted to any of the known herpes viruses of animals 
including man. 


3. In addition to its presence in esteblished tissue 
cultures, HTV hes slso been found prior to tissue culture 
in buffy coat snd brain cells of human leukemics, and in 
st least 1 case, slso in periphersl leukocytes of the 
mother of a congenitel leukemic. 


4. Severel of these cell lines have slresdy been 
grown in industriel quantity wherein it is possible to 
produce kilogrsm quantities for subsequent virus extraction. 
The virus cen be recovered, purified and concentrated to 0 
the extent that preparstions contsining spproximately rot to 
1o** psrticles per ml sre svailsble for study. 





5. Herpes virus(es) of identical morphology is 
associated (perhaps etiologicslly) with adenocsrcinomas of 
frogs and with lymphomas of the Africen clawed toad. A 
cell line sterted from the: peripheral blood of a Rhesus monkey 
with acute myeloid leukemia also contsined a herpes-type 
virus. More recently, tissue cultures were started from 
each of two young juvenile chimpanzees following their 
inoculation with two of the humsn cell lines known to contain 
ETV. Both of these chimp lines were heevily infected with 
a HIV. These findings in chimpanzees may represent (s) the 
detection of an indigenous chimp virus having morphologicel 
and other cheracteristics in common with humen HIV, (b) the 
transmission of huswen (for the first time) to an enimal 
recipient, or, less likely (c¢) survivel of HTV conteining 
human cells in peripheral chimp blood. 











6. A specific neo-antigen (G) has been found repestedly 
to be associeted with many humen tumors and human cell lines 
of melignant origin. With only one exception this antigen 
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hed not been found 





cells of nonmalignant humen tissues 

or in nonmelignent c lines. A recent study showed thet 
G-antigen wes induced normal human amnion cells by herpes 
virus A (a recent humsn isolete) but not by vaccinis virus. 
Whether or not a cause snd effect relationship exists between 
herpes infection, appesrance of G-antigen, and consequent or 
subsequent mslignency is not known. In this regard, several 
other recent studies eppear pertinent. The induction of 
murine papillomata following incculation of herpes-virus A 
6nd 3-methocholanthr 8 directly dependent on the amount 
of infectious virus contained in the synergistic inocula. 

The survival time of human diploid cells heterotrensplented 
to the hamster cheek pouch is increased after infection 

of the cells with seversl viruses. Six petients who developed 
recurrent herpetic lesions eround the mouth slso developed 
subsequent carcinoma at the sites of the herpetic lesions. 

If G-aentigen is in fact a specific factor relsted to tumors, 
these results further strengthen the hypothesis that certein 
herpes viruses may be oncogenic. 

















7. The original report by Fink, et sl-, confirmed by 
investigators et the University of Michigen and et Roswell 
Perk Memorisl Institute, showed thet conjugsted antisera 
prepered against pellets of human leukemic pleeme known to 
contain C-type particles could be used to detect end monitor 
the presence of an immunofluorescent antigen in the buffy 
cost end bone marrow cells of sbout 60-70% of pstients with 
leukemia. This immunofluorescent reagent also reacts with 
the same pe ntage of cultured cells which by electron 
microscopy is shown to contain the herpes-type virus. No 
reaction (fluorescence) is observed with cells infected with 
herpes simplex, cytomegalo and other human or animal herpes 
viruses. 











The progrem sree in which we have experienced greatest difficulty is 
thet concerned th the detection and replication of C-type particles 
from human leukemia end lymphome. Experiences with snimsl neoplasms 
indicate that there ere st least 22 different viruses etiologicelly 
sssociated with the induction of leukemia and lymphows in murine, 
avian, feline, snd probebly in canine snd bovine species. This 

snd other information suggests thet if some human leukemie end 
lymphomas are virus induced, most likely etiologic agent will 

be of the C-type. During 1967 we continued to show thet the plesmes 
snd in some cases tissues of approximetely 30% of human pstients 
contain C-type perticles. These particles, however, apparently 

do not survive or persist in an identifisble form in tissue culture. 
Conversely, herpes type virus is found seldom, if at all, in plasma 
but is very frequently found in tissue cultures derived from biopsy 
tissue end from periphersl leukocytes of cencer patients. While 

it may be somewhat difficult to understend how virus or virus-like 




















particles which differ substentislly in morphology, site of meturstion 
Presumably in chemical composition cay be etiologicelly releted 
to the seme group of diseases (leukemias snd lymphomas), a similsr 
phenomonon occurs ii. enimals. Fibrosearcomas of nearly identical 
gross a d microscopic morphology cen be induced in hamsters with 

both polyoms (DNA) end Rous sercoma (RNA) viruses. It is, of course, 
entirely possible thet the herpes-type virus is an internetional 
ubiquitous passe virus with no etiologic relationship to neoplesis. 
Until this is determined, however, ® lerge proportion of the resources 
end effort of the program must be devoted to studies with this virus. 
The obligetion to follow the herpes lead does not meen that efforts 
with C-type perticles will be curtailed. ‘The elusive C-type perticle 
is still considered the prime candidete, aud newer leads emerging 
from model systems will be expeditiously exploited end applied to 
studies of the human disease. 


















Major scientific ectivities which have had to be conducted and 
accomplished for the prevention and/or control of microbiologically 
induced diseeses sre presented in Teble 1. These sequentiel activities 
appeer to be ss spplicable to the control of human leukemia and 
lymphome as they were to the veccine prevention of smallpox, whooping 
cough, polio snd measles, etc. 











Teble 1 presents informetion on the principal model systems svailable 
for virological studies on leukemia or lymphoma and attempts to reflect, 
sccording to these sequential activities, the current stetus of effort 
towerds the control of these diseases in enimals as well as in man. 
Since the discovery by Ellermann a..d Bang in 1909, that a chicken 
leukemia wes trensmissible by an "ultravisible virus" fifty-seven 

years heve elspsed, during which time 3 viruses (or principel groups 

of viruses) heve been found to be associated with evian leukosis. 

To dete no effective method for the prevention or control of leukemie 
in chickens is svsilsble. However during the 15 years since Gross' 
discovery of the cell-free trensmissibility of murine leukemis, 
spproximately 16 viruses heve been isolated end several effective 

weys have been shown for the prevention end control of murine leukemie. 
Forms of this disesse in murine snimels cen be prevented effectively 

by vaccination end the disease can be controlled by genetic manipulstion 
of the host to some extent by chemotherapy end by intercepting various 
forms of herizontal transmission (containment of infected or carrier 
animals, prevention of feces ingestion, cannibalism, and ingestion 

of infected milk). A model system which may sllow significant studies 
relevant to the findings of herpes-like viruses in human leukemia 

end lymphoms cell lines is that reported by Bells, et sl. concerning 
the spperent associstion of 6 herpes-like virus with " "spontaneous 
lymphomss" of the African clewed toad (Xenopus species). This animsl 
is common in the Burkitt lymphomas ares of Africa end as reported by 
Haddow, et sl., mosquitoes which bite sen in that sree also, on 
ocession, | feed on toads. 
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In men the b ning of & mejor effort to detect and characterize 
viruses from an leukemic msterials began in 1957 with Dmochowski's 
findings of "C" type particles in the lymph nodes of human petients, 
end, in 19 reports by Epstein, et al. and Grace, et al. 

? herpes- e viruses in cell lines of Burkitt % lymphoma and chronic 
myeloid leukemie patients, respectively. If one essumes that (a) one 
or both of these viris types sre etiologicelly releted to the disease 
in man, and t (bd) reports of studies conducted with these candidsete 
viruses are velid then the oversll progress towards sequentisl step 
control is, for type "C" particles -- between the steps of isolation 
end replication; snd for herpes-like particles -- between the 
steps of characterization end industrisl replicetion. 









°' 














Table 1 slso presents information which comperes progress towards 

the prevention or control of leukemis in enimels and men, to non- 
neoplsstic humen diseases for which effective vaccines heave recently 
been developed snd used. Approximately 58 years elapsed between the 
demonstration that polio was e virus-induced disesse and the development 
of an effective vaccine for 3 antigenic types of virus. Similarly, 

it took epproximately 34 years to develop an effective vaccine, 

with 1 virus type, for messles. It is to be noted that similer 

ongoing studies with "C" type and herpes-like virus particles of 

human leukemis hseve been conducted for 9 and 3 yeers respectively. 





rogress Highlights. -- Seversl of the most significant fects end 
reat from studies conducted within or related to this program 
predominantly during Fiscal Year 1967 are as follows: 





i. PROGRAM PLANNING AND MANAGEMENT -- A very high effective 
ievel s been attein in the coordination of like scientific 
activities conducted by investigetors in Government, university 
end commercial laborstories end clinics -- end in the iden- 
tificstion end integretion of different activities relevent 
to the objective of the totel progrem. Specific decision 
criterias for each major scientific ares have been identified 
which aust be met prior to systematic advencement from one 
scientific phase into snother. 








This is important because they allow, within a 
Progrem motiveted in pert by e strong sense of 
time urgency snd for which funds, personnel, and 
space sre not unlimited, clear identification of 
(e) projects of highest excellence, need snd 
relevence, (b) less fruitful svenues of spproach, 
{c) areas of desirable (and undesirable) dupli- 
cation, snd (d) projects which sre scientifically 
sound but which even if performed successfully 
would not measurably contribute to satisfying 
ision c¢ eris and therefore, attainment of 
overall program objectives. 
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DETECTION ISOLATION OF VIRUSES -- It is now eppsrent 
thet virus-like particles of two different types cen be 
detected, and in some cases isoleted, from patients of 
different countries who ere sfflicted with all kinds of 
humen leukemia or lymphome. Particles of one kind ("c" 
type) are identical h those known to cause leukemia in 
leborstory snimals. Viruses of the other type ere similer 
in size end shepe but not identical to those known to 
Cause fever sores or shingles in man, and lymphomas and 
cercinomes in toads and frogs. 














This is important beceuse the repested detection 
snd isolation from patients of viruses similer 
to those known to cause cancer in animals is -- 
in itself -- indirect suggestive evidence of 
virus involvement in human cancer, snd is pre- 
requisite to the growth of larger quantities of 
virus, in the leboratory, for studies which may 
leed to & veccine. 


GROWTH OF HUMAN CANCER CELLS IN THE LABORATORY -- SVLP con- 
tractors and others heve firmly esteblished the growth of 
tumor cells in the leboratory from 105 different patients 
with leukemia, lymphoma snd other cancers (See Teble 2). 
Eighty of these tissue culture cell lines were derived from 
children end adults of Africe, Australis, England, Sweden snd 
the United States suffering with leukemie or lymphoma. The 
remeining 25 tissue cultures vere begun from living tumor 
materisls cbteined from American pstients with other forms 
of cancer. 


This is importsnt because we can now grow those 
quantities of living humen cancer cells in the 
leboretory which are necessary for virus isolation 
attempts. Since these cencer cells reproduce in 
number for many years, never techniques of virus 
detection and isolation can be applied to e 
stendsrdized source of humen materiel. It is 
no longer necesssry, therefore, to rely com- 
pletely on the procurement of fresh patient 
material for each laboretory experiment. This 
is of paramount importence. 


RECOVERY OF VIRUS FROM HUMAN LEUKEMIA AND LYMPHOMA TISSUE 
CULTURES -- Virus particles of identical size end structure 
have been seen in et least 60 of these human tissue cul- 
tures (See Table 2). We can now grow industriel quantities 
of these tumor celis snd recover lerge quentities of 
purified and concentrated virus. 








LINES HIV + 
LINES CULTURED 

















Ne. Percent No. Percent No. Percent 
31/61 51% 19/31 61% 23/41 56% 
Lymphoid Leuk 15/lil = Lh 4/is 27% 4/LT 2h 
Myeloid Leukemis 34/138 25% 14/34 41S 23/100 23% 


Sercome-Carcinome 25/54 46% 7/25 2B 11/46 2he 














TOTAL (CANCER) 105/364 29% h/105 hem 61/2oh 30% 
Other disesses 5/54 0% u/5 20% 1/5 20% 
Normal 14/81 1T$ 3/14 als 4/20 20% 
TOTAL (NON CANCER) 19/135 1h ug elf 5/25 af 


HIV = Herpes type virue; (prototype = Epstein's £51). 

* Approximate. cessful attempts jerstendebly are nesrly slweys 
reported; nonsuccesses, ususlly not. 

** These numerators sre not i ical beceuse (s) several positive lines 
heve been sterted from the s. petient end (b) up to 6 lines have 
been started from the seme patient of which only 1 or 2 sre 
positive. 

















This is importent because it provides large 
qusntities of virus from humen pstient materials 
vhich ere needed to determine ability to induce 
cancer in snimsls, end comparisons of similsrities 
snd differences to other human viruses end to 
snimal viruses known to induce cencer in animsls. 


5 DISTRIBUTION OF CANDIDATE VIRUSES "IN NATURE” -- Herpes-type 
viruses which appear to occur most frequently in leukemia 
6nd lymphoma petients have also been found in horses, frogs, 
tosds, snakes, monkeys, chimpenzees, snd in people with non- 
cancerous diseases ac well as in “normal” persons. Virel 
antibodies hsve been found in 10-80% (depending on sge) of 
normsl people as well as in nearly 100% of persons with 
certain kinds of cencer. Virus perticles have been found 
in the blood and tissues of very young leukemic children 
8s well es of their parents, brothers and sisters. Herpes- 
type virus wes recently found in blood cells of s child 
born with leukemia end in blood cells of the normal (non- 
leukemic) mother. 





This is important because it (a) indicates the 
ubiquitous widespread distribution of this virus 
in nature, (b) suggests that s "normal" nondiseesed 
carrier msy be a source of infection and disease 
for highly susceptible individuels, (c) suggests 
Similarities to other humen disesses such es 

Polio wherein approximately 95% of people were 
infected elthough less then .0001% developed 
Parslytic disesse, and (a) suggests thet viruses 
associated with human leukemics mey be transmitted, 
before birth, from mother to offspring #5 are 
known leukemis viruses of mice and chickens. 

An understanding of these phenomena is of utmost 
importance to the feasibility and use of pre- 
ventetive vaccines. 


DEVELOPMENT OF SYSTEMS TO TEST LARGE NUMBERS OF HUMAN 
SERUMS -- Relisble and sensitive leboretory methods have 
been ceveloped which will sllow us to determine the 
number snd type of people in selected populations who 
have been exposed to and possibly infected with these 
viruses. 


This is importent since it is not possible to 
obtein direct proof of the ability of a human 
virus to induce cancer in man -- i.e., we cen 
not inoculste men deliberstely with a suspect 
tumor virus. We can, however, obtain indirect 












evid ducing cspsbility, 
by 4 5 certein cencer pstients 
ore infected with the suspect virus in higher 
jumbders, then norm 












CTLY FROM PATIENTS -- Colleborative 
between leboratory snd clinicel investi- 
have made it possible to collect very large 
4 suspected of conteining leukemis 

epareting snd reteining the 
= gt essentiel blood cells to the 

hes sede 1t possible to detect snd recover 
lerger 4 juantities of virus directly from different 
petients th rev 


conducted 

















ly were aveilsble. 








sllov compar- 
type perticles (which 

to dste can not be grown in the lsboretory) 
recovered from leukemic humen plasma with the 
viruses derived fros 60 different 
umen leukesia o. ‘own 
It will elso allow comperstive 
" type particles with simil 
viruses known to induce leukemia in leborstory 


ative stucies 




















cencer in chickens end other ‘bird species 
will induce meligr sent sorcomes in mermosets, # species of 
small monkeys. Materiels from humen patients have alreedy 
been {noculated into 600 newborn monkeys end chimpenzees 
to large numbers of dogs, cats, 








This is importent becsuse the leukemia or tumor- 
inducing ability of human viruses must be 
enimel -- preferebly 
to mean. 
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cessful indu in enicels 
with e specific human virus will elso pro- 
vide s test for more effective utili- 
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EXPANSION OF STUDIES ON AFRICAN AND AMERICAN LYMPHOMAS -- 
It is now firmly established that while Burkitt lymphoma 
occurs in Africen children st en incidence higher then 4 
combination of all other forms of childhood leukemis and 
lymphoms in Africs, the disease also occurs in e smell 
but significant number of individusis in the United States 
end other countries. In Africa this disease occurs in 
children who live predominately in geogrephicel areas 
chsracterized by certain tempersture, reinfeall, and 
sltitude limits. Because of the incidence of this 
particuler tumor, end because some of the cheracteristics 
of the disease strongly suggest thst en insect vector may 
be involved in the trensmission of the Africen disease, 
we have established end are coordinating close working 
liaisons with key scientists end clinicians in Africa 

and in the U. S. In order to continue these working 
relstionships end to more effectively feed beck infor- 
metion to our Africen collesgues, e member of our 
professionel staff will spend a yeer in Africs for the 
purpose of lecturing to medical students, of obteining 
clinical specimens for studies in leboratories of the 
NCI, and to set up = controlled epidemiological study. 


This is important because it esteblishes e firs 
collaborative study with scientists and 
clinicians knowledgeable about e most unusual 
childhood lymphoms which currently is consid- 
ered most likely to be associated with 4 
causetive virus. The esteblishment of an 
epidemiologicel survey is of utmost importence 
beceuse certsin regions of the Burkitt lymphoma 
eres in Africe msy be used as one of the field 
triels for testing s candidate vaccine. 


SOME TUMOR VIRUSES REQUIRE HELPER VIRUSES -- A highly potent 
mouse sarcoma virus was discovered this yeer. The mejor 
significence of this new laboratory model is the finding 
thet this virus requires the help of s leukemia virus (dual 
infection) for the induction of mslignant sercomas. These 
studies parsllel those previously reported with severel 
sarcoms viruses of chickens snd suggest thet the helper 
phenomenon mey contribute to the occurrence of tumors in 
other animsl species -- including men. To test this 
hypothesis tissue cultures have already been esteblished 
from 5 humen sercomes, the wicroscopic type of which is 
identicel to tumors induced in mice with the Moloney sarcoma 
virus. 
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This is important because it msy open the way for 
disclosing causative viruses essociated with 





mah ssrcomas and may provide a new avenue of 
Spproach to the search for human leukemia 
viruses. 


PRODUCTION OF EFFECTIVE VACCINES FOR MOUSE LEUKEMIA -- 

t is now recognized thet at least 16 virus strains sre 
capable of csusing leukemia in mice and rats. It sppeers, 
however, that similar to polio in man, these viruses fell 
into only several different entigenic types. It hes 
been shown % & vaccine prepsred against one 
particulsr virus will immunize mice not only egeinst thet 
virus but sgeinst others ss well. As hss recently been 
accomplished with polio end measles viruses, both live 
and killed vaccines heve been prepsred with mouse leukemie 
viruses. In some cases the vaccines end/or their anti- 
bodies together with drugs sre ressonsbly effective when 
sdministered to leukemic snimals. 








This is important because it shows thet (s) aninel 
leukemis can in fact, be prevented with veccines 
end that the causative viruses from which the 
vaccines were prepered cen be attenusted snd/or 
killed ty procedures already established for the 
influenze, polio, and measles diseases of man, 
and (b) it is possible to treat (by vaccine or 
combination immuno-chemotherapy) mice after 
leukemie develops. This epprosch may make 
possible more effective control of the humen 
disease than that sttained by drug therapy slone. 


IMPLEMENTATION OF COLLABORATIVE CONTRACTS TO STUDY LEUKEMIA 
CATTLE, CATS AND DOGS New and unique facilities 
have been constructed ond ere currently being used to 
determine the number end type of leukemias and lymphomas 
in cattle, cats end dogs which ere caused by viruses end 
to determine whether the newborn of these species, as 
well ss monkeys, can be used as sensitive indicstor hosts 
for candidete Leukemia viruses recovered from man. We 
have slresdy succeeded in establishing lines of leukemie 
cells from cattle and dogs which can be transplanted into 
these animals with the ceusstion of leukemias. Electron 
microscopic studies of the trensplentable tumor of cattle 
and of an established tissue culture of ea dog lymphoae 
have revesled the presence of large numbers of type "C" 
virus perticles identical in size and shape to those 
viruses known to induce leukemis in mice and rats. 
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mimals from potential infection with uncommonly 
rong preparations of ruses studied in the 
laborstory. The concurrent finding thet low 
doses of virus (roughly equivelent to those 
found in nsture) were not transmitted through 
air is slso ortent because it provides 
additionel indirect evidence thet human 
leukemis probebly is not contagious. 
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Segment Developmental Research 


Contracts Included in Combined Summary: 


10. 


Gernfree Life Pesearch Center (PH43-65-95) - Germfree Life and 
Oncogencsis. 


Chas. Pfizer & Co., Inc. (PR43-66-98) - Development of Virus 
Tumor Test Systems. 


Children's Hospitel of Philadelphia (PH43-66-477) - Interference 
and Immunofluorescence Studies with Cell Lines Derived from Leukemia 
and Lymphoma. 


Germfree Products, Inc. (PH43-64-533) - Production of Murine 
Leukemia Seed Stocks. 


Health Research, Inc. (PH43-63-593) - Electron Microscopy for 
Studies of Viruses in Human Leukesic Cells. 


M. D. Anderson Hospital ond Tumor Institute (PH43-65-604) 
Studies on the relationship of Viruses to Murine Leukemia and 
Lymphoma. 








Heslth Pesesrch, Inc. 
of Leukemic Cells. 


a 
w 


-616) - Development of a Large Volume 


University of Texas Dental Branch (PH43-65-628) - Human Leukemia— 
Lynphons Study. 


The Regents of the University of Michigan (P8#43-65-639) - Continue 
Research Relating to Etiology of Human Leukenia. 


Bionetics Research Laboratories, Inc. (PH43-67-661) - Investigetion 
of the Corcinogenic Activity of Selected Virus Preparations in 
iewborn Monkeys. 
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Murine leukemic virus studies continue at a reduced level. Production 
of the Rauscher and Moloney strains from mouse plasma at the John L. Smith 
Memorial for Cancer Research. Chas. Pfizer and Co. Inc., remains unchanged. 
However tissue culture mouse virus production was discontinued with 12 
liters of Moloney virus and 2 liters of Pauscher virus in storage. The 
program at Germ Tree Products. Inc. to produce mouse leukemia viruses in 
SPF mice for immunological investigations provided adequate amounts of Priend 
Rauscher and Noloney viruses 30 percent of requirements for Breyer~tioloney. 
MNanaker and Buffet viruses, and some rat passaged Tauscher and Moloney 
viruses. 


Quantitation of Fauscher strain virus by application of the latex 
particle method showed that virus concentrations of 2-5 X 107 virus particles 
per ml applied to F.M. screen grids in accordance with routine negative 
staining procedures resulted in an average distribution of one particle per 
grid square. This provides a basis for ready estimation of virus content 
of samples. Virus assay has also been continued in mice to quantitate leuke- 
mogenic activity. During the past quarter. 75 bioassays were completed and 
60 new assays were initiated. 


Immunological studies showed the Rauscher and Moloney strains of virus 
chemically coupled to sheep red blood cells as a carrier were highly immuno- 
genic in mice and rabbits. The viruses were readily inactivated. Common 
antigenic determinants among the Rauscher, Moloney, Friend and Gross virus 
strains were demonstrated by immunodiffusion. Ether treatment of the 
Pauscher virus strain yielded RNAase-sensitive nucleoids infective for tissue 
cultured cells and newborn mice but not reactive in neutralization or com— 
piement fixation tests. 


& normal mouse bone marrow cell line, designated V9 and maintained in 
long-term culture, was shown to be susceptible to infection by the Rauscher, 
Friend, Moloney and Gross virus strains. Uninfected V9 cells had undergone 
a change to malignancy demonstrated by the formation of localized tumors 
following infection into mice. When V9 cells were infected with Rauscher 
virus, their ability to grow as a localized tumor was lost. The phenom- 
enon is under study. 


The V9 culture inoculated with Rauscher virus-infected mouse tissue 
and designated V10 hae’ been used for virus production. As previously 
observed with virus produced by the V5 culture, virus yielded by culture 
V10 lost levkemogenic activity. The change in this property was rapid at 
about the 60th serial subculture of the cell line. The V10 virus is not 
as effective as is V5 virus in inducing mouse resistance to subsequent 
challenge with leukemogenic Rauscher plasma virus and may, therefore, differ 
from it in Some respects. 


The effort to detect, isolate and characterize viruses which may be of 
etiological significance in human leukemia has expanded during the last 
quarter. Six new cell lines developed at Ches. Pfizer & Co., Inc., from 








fifty-four blood or other tissue specimens, all carried a herpes-type virus 
morphologically similar to that found in cultured Burkitt lymphoma cells. 
At Health Pesearch, Inc., ninety-five new white blood cell lines were 
established from fifty-five donors. About one third contained the herpes- 
type virus. Sixteen of the lines were started from eleven non-leukemic 
donors. Three of these lines carry the herpes-type virus, 


At the University of Michigan, activity is directed to the search for 
C-type particles using four established human cell lines as host cultures 
for virus. Electron microscope monitoring of inoculated cultures disclosed 
type C particles in = few cultures which could not be verified as virus in 
the absence of observation of budding. Bone marrow specimens from 228 
leukemic and fifty-three non-leukemic children as well as eighty-six leukemic 
anc fifty-six non-leukemic adults were tested in tissue cultures. Some 
viruses were isolated and identified as adeno-, herpes, or parainfluenza 
viruses, One isolate is as yet unidentified, Direct examination by electron 
microscopy of bone marrows or sedimented plasma specimens detected no virus. 
Direct cultivation of bows marrow, lymph node, and white blood cells from 
patients with and without leukemia and subsequent exposure of the four 
established human cell lines to these cells was conducted. Unequivocal 
cytopathogenic changes were observed in some cultures so exposed to cells 
from leukemic donors. Mycoplasma could not be implicated. Direct cul- 
tivation of 181 specimens of tissue from patients with leukemia was also 
carried out at the i. D, Anderson Hospital and Tumor Institute. Fifteen 
cultures remained viable after 100 days of incubation, Two of four bone 
marrow cultures cultivated for two months contained particles resembling 
the C-type. Direct electron microscope examination disclosed particles 
resembling C-type in six lymph node specimens from six patients. This 
success may be ascribed to the exhaustive search conducted in this lab- 
oratory. 


The production of herpes-type virus from a culture of the African 
Burkitt lymphoma has been increased at Chas. Pfizer and Co., Inc., by a 
substantial increase in the virus content of the culture, Other Pfizer 
cell lines reportedly produce comparatively high yields of herpes-type 
viruses and promise to be useful for comparative studies, Techniques 
practiced at Health Research, Inc., involving modification of cultural 
conditions have also effectively raised virus yield in the African 
lymphoma culture. 


The mixed hemaglutination test is being applied at M. D. Anderson 
Hospital and Tumor Institute to sera from patients with leukemia in the 
expectation that some will contain antibodies against candidate viruses 
or tumor antigen, These sera would provide tumor specific reagents for 
future studies. 


Immunofluorescence (FA) tests conducted at the Children's Hospital 
of Philadelphia using selected human sera showed thet positive fluorescence 
of cultured cells from patients with Burkitt lymphoma, leukemia and some 





normal individue accompanied by intracellular herpes-type virus 
detectable by e microscopy, strongly suggesting that the fluorescence 
was specific for virel antigen. The herpes-type particles in the P3J 
("Jiyoye’) and EB3 cell lines could not be identified with herpes simplex, 
cytomegalo or varicella virus. Indirect FA tests against P3J and EB3 cells 
with sera from twenty chimpenzees, forty-six baboons, nine rhesus monkeys, 
ten normal and lymphomatous cattle, seventy-one normal dogs and thirty- 

one lymphomatous dogs were negative. Weakly positive FA tests were obtained 
with sera from four primates that had received injections of Burkitt lymph- 
oma materials. The Fink/Malmgren FA technique was used at the University 
of Michigan to check 100 bone marrow specimens. Marrow cells from eighty 
percent of patients with acute lymphatic leukemia and thirty-three percent 
of patients in remission were positive while marrows from control patients 
were negative. A strongly positive marrow was cbtained from a patient with 
prostatic carcinoma. 





Human sera from different donors and suitably absorbed rabbit antisera 
to the herpes-type particles associated with lymphoma cultures were used 
et Chas. Pfizer and Co., Inc. to demonstrete coating of naked herpes-type 
virus particles from different cell lines. Coating of herpes simplex virus 
by these sera was not observed. The sera from cancer patients were more 
strongly reactive than those from normal individuals. 


The primate testing program provided 133 live births with only eleven 
percent mortality during the reporting period. At peesent 879 breeding 
animals of nine species sre on hand: 755 animals sre in holding. Ninety- 
five newborn animals were inoculated. 


Examination of oral and anal swabs of newborn primates for agents 
cytopathogenic for monkey kidney culture yielded seventy-one adenoviruses, 
thirty-six enteroviruses, and three unidentified agents. A colony-wide 
survey using immunofluorescence methods is underway to specifically 
identify Vibrio species isclated. Vibrio fetus may be responsible for 
abortions and infant deaths. 


Studies initiated include the inoculation of two immature chimipanzees, 
one with the AL-2 cultured American lymphoma cells and extracted virus and 
one with F132 cells and virus. The latter culture wes originated from a 
patient with reticulum cell sarcoma. Cultures started from the peripheral 
blocd of these enimals three days after inoculation of the viable human cells 
contained cells morphologically similer to those inoculated. The herpes- 
type virus was observed in these cells insuring that opportunity to infect 
the primate host with the agent was maximal. 


In ancther study, nineteen newborn monkeys were inoculated with freshly- 
drawn whole blood from patients at the NIH Clinical Center. A special 
project in progress involves induction of malaria in the recipient prior 
te inoculation with Burkitt virus. 
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Beltirore Biological Laboratories (Pi43-e¢ 


Fluorescent Antibody Studies of Mouse Viruses 











Baylor University (PH45- 3-590 -- Studies on Viruses 
as Related to ¢ er with Emphasis on Levkenria, 
and Continuati ¢ the Testing Program in Primates 





Chicago Park District (PH43-65-1017) -- Marnoset Breeding 
Colony 





Flow Laboratories, Inc (PH43-65-6 ~- Virus 
Laboratory for Cancer Research 

Wistar Institute (PH4$-65-1028) -- Human Leukemia-Virus 
Test System Problem Survey 


Wistar Institute (PH45 65-1002) -- Study of Role of 


Mycoplasma Is slated from Human Leukemia Specimens 














The need for monitoring for lfycoplesma present as contaminants -- either 
airborne or from contaminstion of a tissue culture ingredient -- has been met 
in two ways: a) by establishing at the Wistar Institute, under the direction 
of Dr. Leonard Hayflick, a laboratory diagnostic service to which any SVLP 
investigator may send specimens for screening and identification; and b) by 
the preparation of immunofluorescent reagents for thirteen strains of Myco- 
Plasme often found as contaminants. These reagents have been produced by 
the Baltimoré Biological Co, and distributed from there to various investi- 
gators for use within their owm lsboratories. During this terminal contract 


year the antisera are being packaged for storage and distribution from the 
wer. 





A comprehensive viral diagnostic laboratory is being established at 
Flow Laboratories under the direction of Dr. James Duff. Reagents are 
being prepared for identification of viruses associated with diseases of 
man and other animals. It is planned that appropriate reagents will be 
added to the laboratories' armamentarium to increase and broaden its 
scope and capabilities. -- Antiserums prepared in other laboratories against 
the "C" type end herpes-type viruses found in material from human leukemia/ 
lymphoma patients have been tested at this facility for neutralization and 
CF reactivity against several recognized human end other animal viruses 
including members of the enterovirus, myxovirus and herpesvirus groups. 

No significantly positive results have been obtained to dete. 


An immunofluorescent plaque neutralization technique for lymphocytic 
choriomeningitis virus has been developed by Dr. R. Wilsnack at the Baltimore 
Biological Laboratory. 


A project to begin in July, 1967 is designed to test the reliability 
of different serological techniques in differentiating between leukemic and 
normal cells, or between cells containing the Burkitt-associated virus, and 
those not containing the virus. The most reliable technique will be selected 
for a proposed sero-epidemiologic survey of human populations. Dr. Benyesh- 
Melnick, of the Baylor University contract, has developed one of the tech- 
niques to be tested. 
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Two contracts, Hospital for Sick Children, Toronto, and 
‘ontreal Childrens Hospital, which provide clinical specinens 
fron untreated acute leukemia cases were requestec to supply 
Serums rather than the previously supplied plasma. Output 
from these sources will form part of the serum collection 
necessary for a comparative study of new imnunological tests. 


Contributing to the serum collection will be the Makerere 
University contract which is providing sera from Burkitt 
lymphona patients, their fenily, and control sera. A 
combined epidemiological and descriptive study of Burkitt 
lymphoma in Uganda, this contract will serve as a nucleus for 
a coordinated program to study that lymphoma cs a disease 
problen and not simply a source of mcteria2l useful to the 
laboratory. In FY-66 for example, the NCI Chemctherapy Area 
will send «2 chomctherapy team tc Ugands tc uncover, describe, 
Study and treat the disease as it occurs in that ares. 





Continuing study of hematopcetic tissues and peripherel 


pe 
leukocytes in tissue culture in Search fcr virel egents is 
still dependent upen ao supply of fresh tissue, Substantial 





progress is being made under the Ssachusetts General 
Hospital contract (PH43-65-1034) to preserve human leukocytes 
and platelets, Platelet preservation techniques described 
last yoar ore being evoluated clinically and by chrcmiun 
tagging techniques. This year, small emounts cf leukocytes 
are being successfully frozen with ethylene glycol es a 
protective agont. Further success in this area will provide 
for banking cf leukccyte specimens fcr future work, 


A contract with Melpar for o Numan Embrycnic Tissue d Cell 
Biclogy Facility is alse criented toward the cryobiclogical 
field in the processing of human perinatal kidney and lunp 
tissues which are used extensively in virus isolaticn and 
assay prvcedures by ccontracters and collaborating scientists 
within the SVLP and virus cancer preerams of NCI, Frozen, 
characterized and concentrated suspensicns of embryonic cells 
ensure o continuine and dependable scurce of material for 
pertinent prograns, 











A Welpar contract as well cs contracts with Hazeltun 
Laborateries and Mas n Research Institute supplied Inrre 
quantitics of Rauscher ond Mclcney murine lewkenio virus 
concentrates t the SVLP, A product, extensively e.nitcured 
fcr extranecus viruses, is aveilsble threurh the utilizaticn 

£ the VCB virus testine service, The mice usec in virus 
preducticn sre als routinely tested. 
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Program Segment: Epidemiology 

Contractor: National Center for Health Statistics (0.¢.) 
Contract Number: FS-(66)-35 

Title: Oeeths Certificates on Childhood Cancer, 1960-1964 
Contractor's Project Director: Or. Robert 0. Grove 
Project Officer (NCI): Robert W. Miller, M. 0. 


Objectives: To obtain death certificates for al) U. S. children under 15 years 
of age who have died of cancer, 1960-1964, This registry will be 
used to determine |) aggregation of cancers In twins or other 
sibs, 2) geographic clustering by dates of birth or death, 3) 
the association of cancer with congenital defects, and 4) the 
frequencies of specific cancers not separately listed In pub- 
lished mortality statistics; and 5) the registry will also be 
weed to match against names of children believed to be at un- 
usual risk of cancer; ¢.g., those given certain vaccines In the 


pest. 


& Dete Contract Initiated: Fy-1967 









Tote! Funding Comaltted to Date: $8,500 


Progress: Work completed. About 22,000 coples of death certificates have been 


recel ved. 
Problems: None 


Projections: Coples of corresponding birth certificates will be sought from 
each State. The data from the birth and death certificates will 
be abstracted and card-punched Iists ond tables will be made 
to obtain the objectives described above. 

The file will be up-dated at two-year Intervals by obtaining 


childhood desth certificates since the previous cut-off date. 





oe 
DATE: March 1, 1967 


SPECIAL VIAUS-LEUKENIA PROGRAM 


Segment Chairman's Summary 
of 
TRIANMUAL (ANN PA SS REPORT 


Perlod Covered: October |, 1966 - January 31, 196 
Program Segment: Epidemiology 
Contractor: National Academy of Sclences-National Research Counc!! 
Contrect Number: 43-64-44, Task Order No. 23 


Title: Investigations of Vire!l and Other Fectors In Cancer Etiology in Army 
Veterans 


Contractor's Project Director: Mr. Seymour Jablon 
Project Officer (NCI): Robert W. Hiller, M. 0. 


Objectives: 1) To study the cancer experience of 23,149 soldiers following 
World Wer Il In relation to dlagnoses made during military 
Service and suspected to Increase or decrease cancer occurrence; 
©.9., Infectious mononucleosis, Infectious hepatitis and herpetic 
infections. 
2) To study about 3,200 veterans who developed cancer, 1950-1954, 
to determine If frequencies of certain events during military 
service, 1942-1964, exceed those for # matched control group; 


@. G-» blood transfusion and yellow-fever vaccination. 


Date Contract Initiated: June |, 1965 


Current Annual Level: $34,900 





Total Funding Committed to Date: $65,900 


Progress: Excellent. Progress reports reveal 


going as planned. 


Problems: one, 


Projections: 


Should finish on time. 


that study is on schedule and 
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SPECIAL VIRUS-LEUKEMIA PROGRAM 


SEGMENT CHATRMAN'S COMBINED SUMMARY 
of 


TRIANNUAL (ANNUAL) PROGRESS REPORTS 


Period Covered: October 1, 1966 - January 31, 1967 


Program Segment: SPECIAL ANIMAL LEUKEMIA ECOLOGY STUDIES 


Contracts Included in Combined Summary: 


1. 


ro 


10. 


University of California (PHS43-65-609) - - Bovine Leukemia 
Transmission Studies. 


Cornell University (PH3-65-620) - - Research on Susceptibility 
of Cat to Viral Leukemogenesis. 


Michigan State University (Hit3-65-100) - - Human/Canine Leukemic 
Transmission Trials: Etiology of Canine Leukemia. 


University of Pennsylvania (PH3-65-1013) - - Research in 
Experimental and Natural Transmission of Bovine Leukemia. 


Research Foundation of the State University of New York 
( FHth3-65-605) - - Comparative Studies on Structure of Known 
Viruses and Particles Observed in Bovine Tissues. 


Einstein Medical College, New York (PH43-65-612) - - Research 
on Inmmmological Factors in Susceptibility to Murine Leukemia 
Viruses. 


Taft Sanitary Engineering Center, Cincingati, Ohio (PiS-VCL-30) 
Studies on Thermal Inactivation of Viruses in Milk and Milk Products. 


Institute for Medical Research, Camden, New Jersey (PH43-65-65) 
To Conduct and Etiological Study on Bovine Leukemia. 


University of Minnesota (PHL3-65-606 - - Research on Susceptibility 
of Cows to Known Tumor Viruses. 


University of North Dakota (PRI3-66-8) - - Insects as Possible 
Experimental and Natural Vectors of Murine and Avian Tumor Viruses. 


Segsent Chairman Ae 
“ 
Segnent Vice-Chairman "fy uf. tidy 7 yy 
44 
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Research efforts conducted within the Special Animal Leukemia Ecology 
Segment of the Special Virus-Leukemia Progrem are concerned with determining 
the etiology of leukemia as it occurs in certain domestic animals. In addition, 
a primary effort of this Segment is to determine the relationship, if any, of 
animal leukemias to lymphoma and/or leukemia in wan, Studies within the SALES 
program may be grouped as follows: 

RESEARCH IN BOVINE LEUKEMIA. Dr. Robert Marshak, University of Pennsylvania, 
is mainteining an "experimental" bovine lymphosarcoma by whole-cell transplant 
of the neoplasm in irradiated calves. The role of known carcinogenes in the 
induction of bovine leukemia is being studied. It is hoped that these materials 
will serve as virus as virus source tissues. Reciprocal foster nursing experiments 
have begun to clarify the relationship between ingestion of "“viremic" milk and 
the occurance of bovine leukemia or lymphocytosis, This researcher has established 
in tissue culture five cell lines derived from leuekemic cows. These lines are 
in stationary and/or spinner cultures. Three lines are of buffy coat origin; 
two lines are of lymph node origin. The cells are lymphocytic in appearance and 
aneuploid. The lines are to be checked for the presence of virus particles by 
electron microscopy. 

Dr. Ray Dutcher, Institute for Medical Research, Camden, New Jersey 
is collaborating with Dr. Marshak in the latter study. In addition, this 
researcher has established and partially characterized a continuous kidney line 
from a leukemic cow. It is believed that this line vill contribute to standard- 
ization of virus tterference studies end quantitation of interferon-like activity. 
Dr. Dutcher is conducting electron microscopic surveys of bovine mammary gland 
tissue. Virus particles have been found in a certain number of these specimens. 
The particles were usually found in ducts and/or vesicles within the cell. 

Dr. Charles Burger, Upstate Medical Center, State University of New York, 
is also collaborating with this group. He has accomplished separation of Type C 


particles from the milk of leukemic cows. These have been isolated in large 





35 v-3 


enough quantities to permit definitive characterizetion of the particles. These 
virus fractions have been extracted for nucleic acid and the data indicated that 
RNA is present which is presumably of the single-stranded nature. This researcher 
is also collaborating with Dr. George Moore's group, Roswell Park. He has examined 
large volumes of tissue culture fluid from Burkitt cell lines. Herpes-type 
particles have been recovered in relatively large numbers. Chemical data 

on these fractions have been obtained indicating a preponderance of DNA. 

Dr. Gordon Theilen, University of Californie, hac been able to establish 
a good correlation between onset, degree and persistence of lymphocytosis in cows 
with concentration of inoculated normal and/or leukemic bovine buffy coat materials. 
Although none of the animals inoculated with tumor tissues have developed leukemia, 
many have extreme blood dyscrasis. Electron microscopy of pellets derived from 
leukemic plasma of inoculated animals have revealed particles, some of which 
resemble the Type C particle. Cytogenetic studies conducted by this investigator 
on animals which received tumor whole-cell material indicate a chromosomal 
structural change related to persistant lymphocytosis. In some animals the 
number of cells with polyploidy was increased above the normal. 

Dr. D. K. Sorenson, University of Minnesota, has inoculated 26 calves with 
selected murine leukemia viruses. Response of the animals to the viruses is being 
followed through hemstological, electron microscopic, and seriological studies. 
Intrauterine fetal inoculation of the leukemia viruses is also being studied in 
48 cows bred by artificial insemination. Both the Moloney Leukemia Virus and 
Rauscher Leukemia Virus appear to infect a continuous line of bovine endocardial 


cells as determined by direct fluorescent antibody techniques. 





Dr. R. Be Read, Taft Sanitary Engineering Center, Cinncinati, Ohio, has 
developed thermal destruction rate curves for the following viruses: Herpes-simplex 
Ageno-12, Sv-40, Reo 1, Rauscher and Moloney Leukemia Viruses. A tissue sample 
from a human leukemia patient maintained “in vitro" has yielded plaque forming 


agents. This material will be studied by the li 





ional Cancer Institute eteff for 
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viral characterization. Engineering studies are progressing which will result 
in the development of more effective pasteurization procedures. During the 
next year, virus inactivation in sewage will be studied in collaboration with the 


Biohazards Segment of the Special Virus-Leukemla Program. 


RESEARCH IN CANING LEUKEMIA. The principal effort in this area is concen- 





trated at the Michigan State University, Lansing, Michigan under the direction of 
Dr. Gabel Conner. Here twenty types of candidate leukemogenic materials, both 
human and animal derived, have been inoculated into 226 Caesarean-derived neo- 
natal Beagle dogs housed in isolation quarters. Bight percent of the dogs which 
have received leukemic whole-cell or cell-free dog material have developed malignan 
tumors. Some dogs, including those which received human inocula developed a 
lymphadenopathy. Hetero-species induction of malignant lymphosarcoma (reticulum 
cell sarcoma) occurred in one of eleven animals which received Moloney sarcoma 
virus. Electron microscopic studies conducted by these investigators have describe 
intracytoplasmic crystalline arrays of particles, 18 to 22 mu in diameter in 
malignant tissue of 100% of the induced and 90% of the spontaneous cases of canine 
lymphoma. Antigenic studies using immunofluorescence have shown that human 

gamma globulin reacts positively with Burkitt cells. Serologic studies on dogs 
with lymphosarcoma have shown the presence of specific complement fixing antibody 
which reacts to human mumps antigen. The host cell-virus infectivity spectrum 


has been determined for canine thymus cells using certain candidate viruses. 





SEARCH IN FELINE LEUKEMIA. Dr. Charles Rickard, Cornell University 
hes been able to transmit lymphosarcoma using cell-free preparations from an 
American cat to three nev-born animals of the same species. Type C virus particle 
have been found budding from the plasma membranes of one cat with spontaneous 
lymphocytic leukemia. They appear morphologically different from the known cat 


viruses. A tissue culture cell-line has been established from a cat neurofibro- 
sarcome. 
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scher, University of North Dakota, 






memit the Twiehaus virus 





viable within the insect 








& geneti 





influences the ability of animals to 








respond imsur gically to the virus antigens Experiments to study 1 s of 
@ attibody production in relation to B-2 type are now in progress. In both the 
Friend and Gross leukemia virus syste t 





ther genes effect susceptibility o, 





resistance The differentiation according to host strain specificity of two 


strains of Friend Virus has been completed. 
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of 
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ARDS CONTROL AND CONTAINMENT 





2. U.S. Department of the Arm 
Evaluation of Filters with 





- FS - (66) - 37) 


The Ohio State University Research Foundetion (PH43-65-1001) 
Hazards of Experimental Leukemia Researc 


& 4, University of 


Development 


Low Resisteanc 

















Segment Vice-Chairman 





Under the research and d 





opment contract on biohazards control and con- 


commerciolly available valves tested 





{meculatea mice for periods up to seven days. More extensive tests are 
planned. 
Mobile Virus Laboratory: Construction of the trailer and laboratory compon- 


is on schedule and will be completed during remainder of FY 1967. 





8 ratory and Saf Cabinet Eval 





> Smoke evaluation has 
been completed and preliminary studies of particle size distribution of 


Serratia marce 





s from verious virus laboretory accidents have been completed. 


% 


Prototype ieborsatories: Preliminary designs for a virus concentration lab- 
oratory and safety monitoring laboratory have been submitted to NCI for review 
and approval, 

iohazards Warning Symbol: Decale, use-stendards and posters are currently 


being evaluated by NCI laboratories and selected contract fecilities. The 


symbol has been adopted by the Agr. 





lturel Research Service, USDA. 


The studies which are being conducted with ultrahigh-efficiency filters (HEPA) 


(O.1 micron NMD) will provide additional 





rrect, safe application of these filters in 
laminar flow safety cabinets and rooms for virus research and patient care. 


In addition, studies are in progress to determine cerosol transmission in 


four viral-host systems, i.e., 1) newborn hamsters and type 12 adenovirus 
2) BALB/C mice and Rauscher virus, 3) yeerling monkeys and Yaba virus end 


i) 


4) newborn rmos: 





ts or monkeys Rous-sarcoma virus. Results of these 


feasible. 
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11. 








Athey. ‘. BALR/c Mouse Colony. Microbiolorical Associates, Inc., 
Walkersville “arylend, PH43.66-914. Prorrar 'enarement. 


Bernstein, I. Rous Sarcoma Virus Production. University Labora 
tories, Highland Park, New Jersey PH43. 66 1133. Resources and 
Loristics Program Segment. 


Biddle, J. L.- Preparation of Feline Virus Reagents and Antisers. 
Dow Chemical Company (Pitman-Moore Division). Zionsville. Indisna, 
PHL3 67.657 Resources and Logistics Provram Serment. 

Burger C. L.: Comparative Studies on Structure of Known Tumor 
Viruses end Perticles Observed in Bovine Tissues. Research Foundation 
of State University of New York, Syracuse. New York, PH&3-65 -605 
SALES Program Segment. 


Carski, T. R. Development of Fluorescent Antibody Tests for “yco 
Plasma. Saltimore Biological Lab., Inc., Baltimore, Maryland, 
PHE3 62 839, Testing and Monitorine Program Seement. 

Cascerdo, M. Primate Viral Diagnostic and Reference Rearents Lab.- 
Human Leukemia Virus Leb. Flow Leboratories, Fockville. Marylend, 
PHL3 67 1135, Testing and “onitoring Proerem Segment. 


Conner, G.* Human/Canine Leukemic Transmission Trials: Etiolory of 
Canine Leukemia. Michigan State University, East Lansing, Michigan, 
PHL3-65-100 SALES Program Segment. 





Darte, J. &. Human Leukemia and Normal Tissue Collection and Preser 
vation. Hospital for Sick Children, Toronto. Canada, PHL3-65-97 
Resources and Logistics Proeram Segment. 


Decker, H. “.: Study of Filters with Submicron Aerosols. Department 
of the Army, Ft. Detrick, Frederick, Maryland, FS-~37, Bichazards 
Control and Conteinment Program Segment. 





Defendi, V.: Problem Survey of Human Leukemia Virus Test Systems. 
Wistar Institute, Philedelphie. Pennsylvania, PHL3-65-1026, Testine 
ané Monitoring Program Segment. 

Denton, R. L.: Supply of Leukenic and Normal Blood Plasma Specimens. 
Montreal Children’s Hospital. Montreal, Candda, PH43--65-1028. Testing 
and honitoring Prorram Segment. 


Doll, F. R.- Preparation of Antigens and Antisera for Equine Herpes 
Viruses, University of Kentucky. Louisville, Kentucky, PH43-67-1140 
Testing end Monitoring Proeram Segment. 






20. 





Medical Resear 
Program Segne: 





t 


Edington, G. I. Virolorical Studies of Burkitt Lymphoma Specimens. 
University of Ibadan, Ibadan gerin PH3~67-674, Fesources and 
Loristics Prorram Segment. 





Farrow, Vf. Production of Murine Leukemia Virus Seed Stocks. Germfree 
Products Inc., St. Petersbure, Florida, PHI3-64 533, Developmental 
Research Program oment . 





Pischer, R. ¢ Insects ss Vectors of Tumor Viruses. 
orth Dekota, Grand Forks Yorth Dakota, PH3-66.-8 
erment 









Fisher 
Lincoln 













toring 

Gaeta - 2 Fetel Calf Serum Testing Laboratory. Hylisnd Labora- 
tories Los Angeles. California, PH'3-66-539, Resources snd Logistics 
Program Segment. 

Gaeta L. E. Procurement of Petal Calf Serur. tlyland Leboratories 





Los Angeles. C: 
Segment. 


lifornia, PH43 66-294 Resources and Loristics Prorran 


Gillespie, J. H. Preparation of Feline Virus Reagents and Antisera. 
Cornell University Ithaca New York, PH43-67-664, Resources and 
Logistics Program Segment 





orl Virus Production. Melper, Inc. Palis 


Resources snd Loristics Program Serment. 





es of Viruses 
uffalo, lev 





anc Plasma. 
sting and 








m of Simien Foamy rus Reagents and Anti 
le, Louisville, Kentucky. Pi##3-66-902 


ram Segment, 








niversity 





Resources and Loe 








43 Falter f Production of Simian ruses and Homologous Antiserum. 
outhwe Foundation for Research and Education, San Antonio, Texas, 
Pt é ources and Logistics Pr 

4, Levy 2 Evaluations of Human Leukemia/Lymphoma Specimens in Marmosets. 


University of Texas (Dental Branch), 
eveloprental Pes 


on, Texas, PHL3-65-628 . 





arch Progra err 





t 
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41. 


42. 


4h. 


4g. 





431, 





Lutwama J. &. Collection of Purkitt African Lymphoma Tissue Speci- 
mens. Hakerere University “edical School, Uranda, PH43-67-47, Resources 
and Logistics Program Segment. 


fadin 8. Mermalian Cell Culture Research, Propacsation of Formal 
Bovine Cell Lines. University of Californie Oskland California, 
3 63-13. Resources and Loristics Prorram Segment. 





Madin, S.- Facility for Univ. of California, (63-13) Cell Culture 
Research and Proparation. Naval Biolorical Leboratory, Oakland. Cali- 
fornia, Fs -8, Pesources and Logistics Prorram Segment. 


‘adison. R. Bioassays of Animal and Human Tissues. “icrobiolorical 
Associates, Inc., Valkersville. Neryland H43- 67-697, Developmentsl 
Research Program Segment. 


Marshak. R. Ustablishment of Criteria for Pormalcy vs, Leukemic 
Affection . University of Pennsylvania. Philadelphia, Pennsylvenia 
PH43-65.-629, SALES Program Segment. 


Marshak R. Research on Experimental and Vetural Transmission of 
Bowine Leukemia. University of Pennsylvania, Philadelphia, Pennsyl-a@s 
vania, PHL3-65-1013. SALES Program Segment. 


Mattson, G. Research and Development re Biohazards Containment Facili- 
ties. Dow Cherical Co,, ‘‘idlend. Michigen. PH43~-65..1045 Bichezards 
Control and Containment Prorram Segment. 





‘eier H.: Studies of "aturel Occurrence of “urine Leukeria-Sercora 
Complex. The Jackson Laboratory, Ber Harbor. Maine PH43-67-Th4 SALUS 
Progrem Segment. 


Melnick. J. L Research on Viruses in Human and Primate Leukemic 
Tissues and Plasma. Baylor University Wouston, Texes, PH43-65.590, 
Testine and lonitoring Prorram Seament. 


“Michaelson, G. 5. Develop Open Isolation ‘Syster: for Care of Low 
Resistance Patients. University of '"innesota. “innenpolis. ““innesota. 
PHY3-65-999, Biohazards Control and Containment Program Segment. 


‘orrow. Richard L. Collection of Burkitt African Lymphoma Specimens. 
Makerere University Vedicel School, Uganda, PH43.67-47, Resources end 
Logistics Program Serment. 


‘oore, G. E.: Developrent of tethodolory for Lerre Scale In Vitro 
Propagation of Human Leukemic Cells. Neelth Yesearch. Inc., Buffalo 
lew York PHL3-65-616. Developmental Research Prorram Serment. 


49. 


51. 


53. 


5h. 


ne 


us 


56. 


57. 


58. 


ws 
fra) 


60. 





furphy 1. F. Research on Virus Particles in Plasma and Tissue Cul 
ture Specimens. University of “ichican, Ann Arbor Michigen. PP43-65 
639. Developmental Research Prorram Serment. 





Oleson J. J. Development of Virus. Cancer Test Systers- Virus Produc 
tion: Production of Human Virus Cancer Cell Lines. Charles Pfizer ani 
Co., Inc. “aywood. Few Jersey, PH43-66-98, Developmental Research 


Prorran Segment. 





Palezuk C.: Immunochemical and Antigenicity Studies. Rutgers 
University, New Brunswick. Kew Jersey, P#4U3..65.1039, Developmental 
Research Program Segment. 





Pallotta, A. J.° Virus Cancer Studies in Primates. RBicnetics Research 
Labs.. Inc. Kensington Mervlend. PH43.62-412, Develormentsl Research 





Program Segment. 


Pledger, R. Pauscher Leukemia Virus Production. Hazleton Labs.. Inc. 
Falls Church Virrinia. PH43-65-.635 Resources and Lozistics Prorram 
Segment. 





Pollard, '. Development of Leukemia Virus-Free, Cernfree |‘ouse Colony. 
University of Notre Dame South Bend Indiana, PH43--65-1018, Resources 
and Logistics Program Serrent. 





- Read, R. 2. Studies on Thermal Inectivation of Viruses in Milk and "ilk 


Products. PHS Bureau of State Services (Taft Senitary Enrineering Ctr.) 
Cincinnati Ohio VCL 30. SALES Program Serment. 





Reyniers J. A.‘ Comparative Studies of Carcinogen Activated Viral 
Tumorigenesis in Germfree and Conventional Animals. “ermfree Life 
Research Center. TAmpe Plorida, PH43-65 95, Developmental Research 
Program Serement. 


Rickar@d C. Research on 
Cornell University Ithaca, 1 


ceptibility of Cet to Viral Leukemoeenesis. 
York. PH4K3-65 620, SALIS Prorram Segment. 





Riopelle A. J.: Evaluation of Tree Shrew as Tumor Virus Research 
Animel. Tulane University, Covington Louisiana, PH43-64-881 "esources 
end Logistics Prorrem Serment. 


Sorensen D. K.* Research on Susceptibility of Cows to Known Tumor 
Viruses. University of Minnesota, St. Paul, “innesota, PH43-65..606, 
SALET Prorram Segment. 


Theilen 6G. 
California 





. Bovine Leukerie Transmission Studies. University of 
Davis California, PH43.65-609, SALES Prorram Sepment. 











Vernn J. Fuman Fmb: 
Biolory Research. e 
Resources and Logisti 


Cell Culture Facility 








host Cell Virus Interrelationst 


Waravdeker, V. S. Research on 


'"Aerobiological Associates 
Program ‘flanagerent Serrent. 


Vilsnack 
Baltimore Piologicel 
Testing and Monitoring 





Neryland, °H43-66.£ 


Fluorescent A 


